Sympathetic and parasympathetic regulation of the uterine blood flow and contraction in the rat.
The effects of electrical stimulation of hypogastric sympathetic and pelvic parasympathetic nerves on uterine blood flow and contraction in anesthetized female non-pregnant normal cycling rats were examined. Electrical stimulation of the efferent pelvic nerve with supramaximal intensity induced marked increase of uterine blood flow accompanied by uterine contraction. On the other hand, the stimulation of efferent hypogastric nerve caused decrease of uterine blood flow accompanied by uterine contraction. These responses could only be elicited with stimulus intensity above the threshold for unmyelinated C fibers in both the hypogastric and pelvic nerves. Intravenous administration of atropine (0.5 mg/kg) totally blocked the response of uterine contraction elicited by pelvic and hypogastric nerve stimulation and also the increase of blood flow induced by pelvic nerve stimulation. Intravenous administration of phenoxybenzamine (0.5 mg/kg) blocked the decreased response of uterine blood flow induced by hypogastric nerve stimulation. It was concluded that uterine blood flow and contraction were regulated by both the parasympathetic and sympathetic nerves, but in different manners; blood flow is regulated reciprocally (1) by parasympathetic vasodilators mainly via activation of muscarinic cholinergic receptors, and (2) by sympathetic vasoconstrictors via activation of alpha-adrenergic receptors; contraction is produced by activation of both parasympathetic and sympathetic nerves via muscarinic cholinergic receptors.